Despite well-established protocols for the medical management of Von Hippel-Lindau disease (VHL), families affected by this rare tumour syndrome continue to face numerous psychological, social, and practical challenges. To our knowledge, this is one of the first qualitative studies to explore the psychosocial difficulties experienced by families affected by VHL. A semi-structured interview was developed to explore patients' and carers' experiences of VHL along several life domains, including: self-identity and self-esteem, interpersonal relationships, education and career opportunities, family communication, physical health and emotional well-being, and supportive care needs. Quantitative measures were also used to examine the prevalence of anxiety, depression, and disease-specific distress in this sample. Participants were recruited via the Hereditary Cancer Clinic at the Prince of Wales Hospital in Sydney, Australia. A total of 23 individual telephone interviews were conducted (15 patients, 8 carers), yielding a response rate of 75%. A diverse range of experiences were reported, including: sustained uncertainty about future tumour development, frustration regarding the need for lifelong medical screening, strained family relationships, difficulties communicating with others about VHL, perceived social isolation and limited career opportunities, financial and care-giving burdens, complex decisions in relation to childbearing, and difficulties accessing expert medical and psychosocial care. Participants also provided examples of psychological growth and resilience, and voiced support for continued efforts to improve supportive care services. More sophisticated systems for connecting VHL patients and their families with holistic, empathic, and person-centred medical and psychosocial care are urgently needed.
INTRODUCTION
Von Hippel-Lindau disease (VHL) is a rare, autosomal dominant, early-onset genetic condition with an incidence of approximately 1 in 36 000. 1 In almost all cases, the condition is caused by highly penetrant germline mutations in the VHL tumour suppressor gene located on chromosome 3p25-26. 2 The condition is characterised by the development of a variety of benign or malignant tumours and cysts, most commonly affecting the brain, spinal cord, retina, kidneys, pancreas, and adrenal glands. The most typical manifestations of VHL are cerebellar haemangioblastomas, retinal haemangiomas, and renal cell carcinomas; the cumulative risk of developing these by age 60 years is 84%, 70%, and 69%, respectively. 3, 4 It follows that the majority of people living with VHL will develop one, if not many tumours throughout their life, with clinically relevant symptoms occurring in at least 90% of people with a VHL mutation. 3 The mean age at diagnosis of tumours is 26 years (range 4-68 years), and the median life expectancy is estimated to be 59.4 years. 5 Screening for tumours associated with VHL is complex and involves multidisciplinary care and the monitoring of multiple organ systems over a lifetime (see Table 1 ). Screening may commence in children as young as 2 years of age and early diagnosis and treatment may improve prognosis and quality of life. 6 Within the same family, individual family members may show one or several features of the disease. Consequently, there is a great deal of unpredictability regarding how and when the disease will manifest across family members. Lifelong commitment to various medical screening regimens may generate diverse emotional responses, including denial, anger, fear, sadness and anxiety, and may influence one's sense of self, particularly for children, adolescents, and young people. 7 The ways in which patients think and feel about VHL, and the meaning of lifelong surveillance, may inevitably influence their ability to accept and practice behaviours that promote health and wellbeing. 8, 9 The rarity of VHL means that there is a paucity of research examining the psychosocial experiences of people affected by the disease. Lammens et al 10 recently carried out a cross-sectional study and found that almost 50% of VHL mutation carriers and a third of non-carriers reported clinically relevant levels of disease-related distress. Factors associated with greater distress included participants' perceived risk of future tumour development, high social constraints (ie, the perceived need to inhibit oneself from sharing thoughts and feelings about VHL with others), and having a family member die at a young age because of VHL. A significant subset of partners (36%) also reported moderate to high levels of VHL-related distress. 11 Results such as these call for greater attention and care to be paid to the lived experiences of individuals affected by VHL, so that the factors contributing to high levels of distress can be understood and addressed. The aim of the present study was thus to explore both patients' and carers' lived experiences in relation to VHL. Individuals' beliefs and perceptions of VHL were examined, with a particular focus on the psychological and social implications of the condition for individuals and their families, as well as the supportive care needs of people affected by this disease. Given the paucity of research in this domain, a mixed methods design incorporating a qualitative methodology was considered the most appropriate. 12 
MATERIALS AND METHODS Participants
Participants were recruited via the Hereditary Cancer Clinic (HCC) at the Prince of Wales Hospital in Sydney, Australia. The HCC is one of the largest referral and clinical management centres for VHL in Australia, receiving local, state, national, and regional international referrals. Patients managed locally (53% of participants in this study) have access to psychosocial support from the centre's genetic counsellors and clinical psychologist. Individuals aged over 18 years with a clinical (based on symptom presentation) or genetic (based on genetic test results) diagnosis of VHL, and their self-identified carers, were eligible for study participation provided they had sufficient English language skills to take part without the aid of an interpreter. Carers were unaffected (non-carrier) relatives or partners defined as 'someone who provides you with emotional and/or practical support in coping with VHL' .
Recruitment strategy
To ensure heterogeneity and to ascertain the full range of beliefs and experiences from as many perspectives as possible, purposive sampling was used. 13 An attempt was also made to invite individuals from a range of different age groups, so as to capture potential differences in experiences according to life stage. A letter of invitation was sent to eligible individuals via their treating clinical geneticist, accompanied by a study information sheet, consent form, questionnaire, and reply-paid envelope. Individuals who opted into the study by returning the self-administered questionnaire were then contacted by one of the investigators to arrange a telephone interview. At the end of each interview, participants with VHL were asked to identify a person who they considered to have a care-giving role in their daily life. The appropriate Institutional Review Board (IRB) gave approval and informed consent was obtained from all participants.
Data collection
All semi-structured, individual telephone interviews were recorded and transcribed verbatim. An aide-memoire was specifically designed to scaffold discussions, although the wording and sequencing of questions was left open. A carefully designed suite of questions was used to explore a range of topics, including: beliefs about and experiences of VHL; perceptions of personal susceptibility to tumours; perceived impact of VHL on one's physical health, emotional well-being, interpersonal relationships, finances, career opportunities, and sense of self; family dynamics and communication about VHL; and information and supportive care needs.
On the basis of a systematic review of the literature and expert consultation, a self-administered survey instrument combining validated and purposely designed scales was also developed. Data were collected as part of a larger study and only responses directly related to psychological adjustment are reported here:
(1) Demographics: Age, gender, country of residence, marital status, highest educational attainment, and number and age of children were assessed via standard items. (2) Traumatic stress relating to VHL: Participants rated the frequency of intrusive and avoidant thoughts and behaviours associated with VHL using the 15-item Impact of Events Scale (IES). 14 A total score Z40 was considered indicative of a significant stress response. 14, 15 Internal consistency for the IES total score was 0.89. (3) General anxiety and depression: The 14-item Hospital Anxiety and Depression Scale (HADS) was used to measure anxiety and depression. 16 Subscale scores Z8 indicated potentially elevated distress. 16 Internal consistency was 0.93 and 0.82 for the anxiety and depression subscales, respectively. (4) Coping: The Brief COPE (28 items) 17 was used to assess individuals' coping responses across behavioural and emotional domains. Each item was rated on a 4-point scale, from 1 ('I haven't been doing this at all') to 4 ('I have been doing this a lot'). (5) VHL-related clinical characteristics and screening practices: Participants were asked about their (or their family member's) diagnosis, genetic testing, current tumours, family history of disease and VHL-related deaths, and screening practices (14 items). Beliefs about and barriers to screening (eg, 'I do not believe that screening applies to me') were assessed via 16 items, with response options ranging from 1 ('Strongly agree') to 5 ('Strongly disagree'). (6) Carer burden: Carers also completed the 12-item Carer Burden Scale, 18 with scores 417 indicating significant caregiving-related burden. 18 Internal consistency of the scale was 0.87. (7) Preferred format for receiving VHL-related information: A list of 11 possible patient education resources were presented with a standard definition (see Figure 1 ). Participants indicated how useful they believed each resource would be from 1 ('Not at all useful') to 5 ('Extremely useful'). 
Data analysis
Interview transcripts were analysed in accordance with the conceptual framework of Miles and Huberman. 12 This involved an analytic process comprised of four phases: (1) three authors (NK, SM, and AR) independently read four randomly selected transcripts, noting reflections on the salient content of each transcript in the margins; (2) a set of agreed upon themes were collectively generated by the coders; (3) one of the coders (AR) developed a narrative summary of each interview, identifying overall themes. These themes were then presented to the larger study team for discussion and interpretation, and this iterative process was repeated until all transcripts had been read and interpreted; (4) in the final phase of analysis, a set of descriptive and interpretive themes were generated to represent the salient findings across all interviews. Outcomes of the analysis were synthesised and the overarching themes derived from the interviews were developed and critically appraised. Survey data were analysed using the IBM Statistical Package for the Social Sciences 20.0 (SPSS, Armonk, NY, USA), with descriptive statistics used to assess the demographic, clinical, and psychosocial characteristics of the sample.
RESULTS

Demographic and clinical characteristics
The sample comprised 23 participants (15 patients, 8 carers), yielding a response rate of 75%. The mean age of patients was 37 years (SD ¼ 14.5; range: 18-59 years), and the mean age of carers was 57 years (SD ¼ 16.9; range: 37-75 years). The majority of patients were men (n ¼ 9, 60%), whereas five carers were mothers, one a father, and three the wife or long-term partner of a person with VHL. Almost all carers (n ¼ 8, 89%), and just over half of patients (n ¼ 8, 53%), were married, and all participants had been born in Australia.
Ten patients reported some level of tertiary education (67%), whereas half the carers had completed up to Year 10 level at high school (n ¼ 4, 50%). Eight patients (53%) had children (M ¼ 12.8 years, range: 0-25 years).
Nine patients were diagnosed with VHL due to symptoms (tumours), while six were diagnosed through genetic testing. All patients had undergone genetic testing and had been found to carry a VHL mutation prior to study involvement. The mean age of patients at the time of diagnosis was 26 years (SD ¼ 14.2; range: 5-50 years), and the mean time since initial diagnosis was 12 years (SD ¼ 10.0; range: 1-34 years). Ten patients reported having one or more tumours at the time of study participation, and 11 patients reported having at least one family member with VHL. The median number of family members diagnosed with VHL was five (range: 1-15 relatives), with three participants being the first person in their family to be diagnosed.
Medical aspects of living with VHL
Screening: a necessary yet anxiety-provoking burden. All patients perceived regular screening as effective in managing VHL and detecting tumours at an early stage. Although some patients described medical screening as a 'burden' (n ¼ 3), most attended specialist consultations at least yearly and reported never having missed an appointment (n ¼ 12). As one carer described: 'There are benefits to being poked and prodded every year' (Study ID23, Woman, carer, aged 37 years). The process of waiting for, and receiving, medical test results was an unavoidable reminder of VHL: 'I'm awaiting MRI results. Waiting on the results has played on my mind' (ID4, Man with VHL, 44 years). For some, these tests created fear: 'Last week, the CT scan showed tumours are growing and I need to have further tests -that worries me a lot' (ID30, Woman with VHL, 53 years). Carers typically accompanied the patient to medical consultations to provide support, to assist in understanding new medical information and to try to alleviate their own worries about the health of their loved one with VHL: 'When you are told bad news you go blank or numb. The other person is there to listen to what you can't hear' (ID38, Woman, carer, 42 years). Importance of the doctor-patient relationship. In contrast, other participants viewed VHL as having a minor influence on their lives: 'The way we see it is that it's a very, very tiny part of our lives, so it's just a probability issue. There's a probability that it may happen and there's a probability that I may get hit by a bus. So it's not really worthy of a lot of attention' (ID23, Woman, carer, 37 years). For many, it was important to look to the future and to focus on their family, as well as other aspects of their life: 'You can't be negative about it. Life goes on, it's my children I've got to set an example for' (ID2, Man with VHL, 51 years). Responses to the Brief COPE supported the generally adaptive coping strategies fostered by this group. Strategies of acceptance (M ¼ 3.39, SD ¼ 0.57), emotional support (M ¼ 2.47, SD ¼ 1.14), planning (M ¼ 2.45, SD ¼ 1.13), and positive reframing (M ¼ 2.21, SD ¼ 1.11) were the most highly endorsed coping methods, whereas denial (M ¼ 1.11, SD ¼ 0.36), behavioural disengagement (M ¼ 1.21, SD ¼ 0.48), and self-blame (M ¼ 1.32, SD ¼ 0.65) were the least endorsed.
Role of family in living with VHL 'I got you babe': the importance of partner support. Partner support was described as important and beneficial for most participants: 'When I was diagnosed [my wife and I] had only been together six months and she's just been fabulous from the word go' (ID8, Man with VHL, 31 years). Many participants believed their marriages had grown stronger as a result of VHL, and described a sense of emotional security in their relationship: 'It's actually been good for [our marriage] I think. It's brought us closer together. I've got that security. I know that if she's stuck with me through this, she's not just going to walk out on me' (ID7, Man with VHL, 58 years).
Family matters: the impact of VHL on family roles and relationships. Family support was also perceived as important, particularly for younger patients: 'Mum is the reason I'm probably still here, because mum keeps track of everything and says, 'Okay, don't forget in a month's time we've got this appointment' . She'll keep me up-to-date' (ID31, Man with VHL, 23 years). On a practical level, screening was often a family affair: 'We book [screening appointments] all on the same day, so it is like a family trip in, so it just makes it a lot easier' (ID28, Man with VHL, 21 years). Having VHL in common with other family members strengthened relationships for some: 'Obviously my mum goes through the same thing that I do so we talk quite often about it and from that point-of-view, I guess it's brought us a lot closer together and we share experiences, you know, every time we have our tests' (ID8, Man with VHL, 31 years).
Most participants felt it was easier to talk about VHL with family members who carried a VHL mutation, compared with those who did not. Some participants discussed the desire for greater empathy and involvement from unaffected relatives, particularly siblings: 'Well I avoid talking about [VHL] with my siblings, because I know they don't understand or don't want to' (ID13, Woman with VHL, 41 years). Others reported times when they felt isolated within the family and fearful of the possible future consequences of VHL: 'It's traumatic for me to hear about VHL in any format but to have a family without the disorder and having to outline all of the outcomes makes it even worse' (ID4, Man with VHL, 44 years). This sense of isolation was most prominent in the narratives of participants who were the first in their family to be diagnosed: 'I think because you're the only one, you haven't got anyone that had got it to talk to' (ID13, Woman with VHL, 41 years).
Some participants described feelings of transmission guilt (an intense sense of guilt about having passed VHL onto one's children): 'It actually made my mother quite distraught... it actually upset her quite a bit. She felt pretty bad that she'd given this to me' (ID8, Man with VHL, 31 years). Negotiating the disparate needs of their children with and without VHL was also difficult territory for carers, with some carers daunted by the challenge of trying to 'be fair' in their treatment of unaffected children while also taking into consideration the lack of opportunities that may be availed to their child with VHL: 'We're both getting on in years and we have to think, well if [our daughter] does survive us we've got to provide for her, and it makes it difficult with all the other children if we plan to give her the means of survival and they miss out. It's a very difficult thing to work out actually, to make it fair and to make the others understand that it's not because we don't want to help them, it's because we feel that she's got to be helped because she's helpless in a way' (ID19, Woman, carer, 75 years).
Thinking about the future with VHL Perceived financial and career limitations. Some participants perceived their livelihood as heavily influenced by the medical challenges associated with VHL. Career choices and opportunities were often viewed differently once symptoms started to manifest: 'I've always just done basic small work, not trying to go up the ladder, not trying to get more money. I was working for myself with a builder's licence and I thought things were pretty good and next thing I know I'm in hospital having brain tumours and it sort of knocks you around' (ID7, Man with VHL, 58 years). Several patients and carers shared their concerns about employment and financial security: 'When I first started with the disease, I had to take so much time off my old job that eventually I was made redundant and I lost my job. So I was apprehensive first off coming to this [new] company just thinking, 'Well, if I have to do that again, I would probably get fired again' (ID31, Man with VHL, 23 years).
Although most patients had not encountered workplace discrimination relating to their condition (n ¼ 14), many remained hesitant to disclose their diagnosis to employers and colleagues. The need to communicate to employers about VHL was also perceived as a significant barrier to career progression: 'I started looking for another job and I actually got a couple of offers, but I was a nervous wreck wondering, 'What the hell do I tell these people about VHL?' , you know' (ID7, Man with VHL, 58 years). Two carers expressed feelings of helplessness and frustration in regards to the way their daughter was treated at work: 'People seem to think that because she's had several brain tumours, she's not the full quid -which is wrong. She's often made fun of at work, for instance. It's not very kind. I get really cross. I can't do anything about it' (ID19, Woman, carer, 75 years).
Psychological consequences of VHL Psychological well-being. Of the 19 participants (14 patients, 5 carers) who completed the IES, one carer reported symptoms indicative of significant traumatic stress warranting clinical assessment. Of the 13 patients who completed the HADS, six patients (46%) reported anxiety, and two patients reported (15%) depressive symptoms, warranting clinical assessment. The anxiety symptom, 'I feel restless, as if I have to be on the move' was most strongly endorsed, with seven patients (54%) experiencing this symptom 'quite a lot' or 'very much indeed' in the past week. Of the five carers who completed the HADS, one carer reported anxiety, and another carer reported depressive symptoms, indicative of the need for clinical assessment.
A sense of isolation and detachment from peers. For some, physical impairments associated with VHL had resulted in the loss of particular social, occupational, or sporting activities, which in turn often resulted in the loss of friendships and a narrowing of one's social network: '[VHL] basically drained me all the time and I wasn't going out and I was always tired. I never went out, hardly did anything with friends, lost a lot of friends because of it' (ID31, Man with VHL, 23 years).
Caring with little or no reprieve. Most carers reported little respite from the instrumental and emotional support they provided. One carer had sought professional psychological support to help her during a particularly difficult period. Two carers identified gaps in emotional support for themselves: 'It's very stressful because it impacts on your whole life. It's not just when they're sick and have got an operation coming upy it's the aftermath and the things that happen afterwards that are caused by the operation itself. They don't seem to recover completely. We stay at home a lot' (ID19, Woman, carer, 75 years). Consistent with this, two of the five carers who completed the Carer Burden Scale reported experiencing a significant burden because of their current care-giving responsibilities.
Information and support needs
Patients and carers identified booklets (n ¼ 18), genetic counsellors (n ¼ 18), and medical doctors (n ¼ 11) as their most commonly accessed sources of information about VHL. Most participants reported feeling satisfied with general information about VHL, as well as information regarding medical decision-making (see Table 2 ). Pregnancy was one issue about which participants felt there was insufficient information and support: 'Whilst I was pregnant I found it hard because there's no information available for pregnant people with VHL -that's the hardest part. I felt like I didn't have enough information. I didn't know where to turn' (ID10, Woman with VHL, 34 years). Almost all participants reported some level of dissatisfaction with the quality and quantity of information about legal and financial support for affected families, as well as advice on how to communicate with others about VHL. The Internet, medical consultations, and a decision aid were rated as the most potentially useful sources of information (see Figure 1) . Support groups received mixed responses, with some participants perceiving support group interactions as difficult, particularly when meeting others who were more adversely affected than themselves. Others perceived the need for an Australian support group where they could connect with other people with VHL: 'It's probably why we hang on to [the VHLFA booklet] so much, you know, because it's like, 'Hey, there's others out there!' (ID4, Man with VHL, 44 years). Table 2 Reported satisfaction with the quality and quantity of information received on various topics relating to VHL (N ¼ 19) DISCUSSION Despite well-established protocols for the medical management of VHL, families in this study reported a range of emotional, social, and practical challenges, including: sustained uncertainty about future tumour development, frustration regarding the need for lifelong screening, strained family relationships, perceived isolation from peers and colleagues, limited career opportunities, concerns about financial security, complex decisions in relation to childbearing, and difficulties gaining access to appropriate and timely support. Carers, too, reported considerable challenges, such as little reprieve from caregiving responsibilities, difficulties balancing the needs of VHL-affected and unaffected family members, fears about the future, and, for some, guilt regarding the onset of tumours in their children. Further, while some participants acknowledged the availability of an informal peer support group affiliated with the VHL Family Alliance, many had initially struggled to find reliable information on personally relevant topics and to connect with others affected by the disease. Overall, these results do bear some semblance to those reported by our Dutch colleagues; 10 however, a greater proportion of patients in this Australian sample expressed positive attitudes towards PGD (71% in present sample versus 33% in the Dutch sample 19 ). Although the exact reason for this variation in results is unclear, it is possible that cultural, methodological, attitudinal, and clinical factors may each have some role, and future studies exploring the potential contributions of these factors would be valuable. Although screening for tumours was universally perceived as important and effective, participants nevertheless experienced a range of emotional and practical difficulties in association with medical interactions, including anxiety before medical consultations and while awaiting test results. For those in employment, time away from work to attend medical appointments was perceived as an ongoing source of stress, as some had previously lost their jobs because of absenteeism. In addition, there was often a perceived lack of continuity in care, with medical care (particularly general medical care) viewed by some participants as fragmented and uncoordinated. Consequently, several participants reported infrequent consultations with a general physician. For some, it was only once they had met with the clinical genetics team that they perceived their health care to be holistic, empathic, and person-centred, highlighting the important role genetic counsellors have in identifying the needs of patients and families, and coordinating pathways to care.
The consequences of VHL in terms of family functioning and relationships varied widely. This is not unexpected, given the diversity of family dynamics and the varied ways in which families can respond to illness (eg, Buchbinder et al, 20 Koehly et al, 21 Peters et al, 22 and Ozone et al 23 ). Although some participants reported a strengthening of familial bonds brought about by VHL-related experiences, others reported significant ruptures in their family relationships, including sibling rivalry, communication difficulties, and strong feelings of guilt. Family-based psychological support focused on better understanding the unique as well as shared views, experiences, challenges, and coping responses of each person within the family may be particularly valuable when working with families affected by VHL.
Several carers in this study reported ongoing uncertainty, anxiety, and frustration in relation to their family member's health, as well as the limitations imposed on their lifestyle as a consequence of their care-giver role. Overall, it is estimated that informal carers attend to over 50% of cancer patients' care needs throughout their illness, 24 and studies show that carers face a greater prevalence of psychological difficulties compared with healthy peers, 10,25 with 18-58% of caregivers estimated to experience clinical depression. 26 Other studies have suggested that long-term care-giving is associated with poorer health outcomes. 27 More research aimed at understanding the factors predictive of difficulties associated with care-giving is needed. Incorporating brief screening tools for psychological distress and supportive care needs into routine care for both patients and carers may assist health care professionals in better addressing these issues, and is warranted given the desire for greater support documented in this and previous studies. 10, 11 Patients and carers also openly discussed challenges with regard to finances and career opportunities. Many participants were hesitant to disclose their diagnosis for fear of workplace stigma and felt they lacked the confidence or support to talk with employers or colleagues about VHL. Greater support was also desired regarding financial and legal entitlements. Reports from other cohorts have emphasised the physician's potential role in facilitating a person's return to work after cancer, 28 and this seems critical for a condition where recurrent tumours are likely to create multiple interruptions to one's working life. Research evaluating the potential value of Question Prompt Sheets 29 (or similar tools) to facilitate greater communication between clinicians, patients, and carers on these issues is needed.
Study strengths and limitations
This study provides rich, in-depth information about the lived experiences of Australian families affected by VHL, and the results indicate a clear need for greater continuity of medical and psychosocial care for patients and their carers. However, the present study was not without limitations. The cross-sectional study design precludes causal inferences about the patterns observed, while the small sample size limits the generalisability of results (especially for carers), and prevents comparisons of psychological distress scores with previous studies, as well as comparisons between patients with different clinical features. Despite these limitations, the results suggest that more sophisticated systems for connecting patients and families with holistic, empathic, and person-centred medical and psychosocial care are urgently needed. Web-based applications, including interactive educational resources, easy-to-understand scientific updates, chat forums, and professional webinars, may be one means of economically delivering information and support. In addition, different clinical presentations of VHL may be associated with differing psychological responses; for example, transmission guilt may be higher in families where parents see their children seriously affected at younger ages, and unresolved grief may be more common among families that have suffered multiple deaths due to VHL. These possibilities merit further investigation in larger samples.
